Application of photochemical cross-linking to the study of oligomerization of amyloidogenic proteins.
Assembly of amyloidogenic proteins into toxic oligomers and fibrils is an important pathogenic feature of over 30 amyloid-related diseases. Understanding the structures and mechanisms involved in the assembly process is necessary for rational approaches geared at inhibiting formation of these toxic species. Here, we review the application of photo-induced cross-linking of unmodified proteins (PICUP) to two disease-related amyloidogenic proteins (1) islet amyloid polypeptide (IAPP), whose toxic oligomers are thought to cause the demise of pancreatic β-cells in type-2 diabetes mellitus and (2) α-synuclein, which aggregates into toxic oligomers and precipitates in Lewy bodies in Parkinson's disease. PICUP is an effective method allowing chemical "freezing" of dynamically changing oligomers and subsequent study of the oligomer size distribution that existed before cross-linking. The method has provided insights into the factors controlling early oligomerization, which could not be obtained by other means. We discuss sample preparation, experimental details, optimization of parameters, and troubleshooting.